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Effect of Copper Chelates(Methionine-Cu, Chitosan-Cu and
Yeast-Cu) as the Supplements to Weaning Pig Diet
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ABSTRACT

An experiment was conducted to study the effects of the dietary Cu sources on the performance of
the weanling pigs. Forty-eight, 24 in each sex, 4 weeks old pigs were assigned to four treatments;
control, methionine-Cu chelate, chitosan-Cu chelate or yeast-Cu chelate. Control diet contained 136ppm
Cu to which additional 100ppm Cu in different chelated form was added to the respective treatment.
Individual pig weight and feed intake of each pen were recorded weekly for 5 weeks. Average daily
feed intakes(ADFI), average daily gains(ADG) and ADFI/ADG were not significantly different among
treatments. Nutrient availability was not also significantly affected by treatments. Serum triglyceride
concentration of chitosan-Cu treatment was significantly lower than those of methionine-Cu and yeast-Cu
treatments but was not significantly different from that of the control. Serum cholesterol concentration of
yeast-Cu was significantly lower than those of the control and methionine-Cu but was not significantly
different from that of chitosan-Cu treatment. Serum HDL-cholesterol concentration was not significantly
affected by treatments. Serum IgG concentrations of all copper treatments were significantly lower than
that of the control. It was concluded that Cu-chelates supplemented to the basal diet (136ppm Cu) by
the level of 100ppm Cu did not significantly affect growth performance of weaning pigs. However,
serum parameters of cholesterol, cholesterol and IgG were significantly affected by the treatments.
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Table 1. Formula and composition of pigs

basal diets

Control
Corn 64.35
SBM 23.57
Corn gluten 6.00
Animal fat 2.81
Tricalcium phosphate 1.55
Limestone 0.53
Lysine-HC1(99%) 0.63
Hog primix" 0.30
Salt 0.27
Methionine (99%) 0.01
Total 100.00
Calculated composition;
ME (kcal/kg) 3250
Crude protein (%) 20.00
Lysine (%) 1.25
Methionine (%) 0.35
Tryptophan (%) 0.22
Threonine (%) 0.76
Calcium (%) 0.80
Phosphorus-avail (%) 0.40
Phosphorus-total (%) 0.65
Sodium (%) 0.15
Copper (ppm)” 136

Y Hog premix contains the followings per kilogram :
Vitamin A, 12,000,000IU; vitamin D3, 2,000,0001U;
vitamin E, 35,000mg; vitamin Kj, 3,300mg;
Pantothenic acid, 20,000mg; vitamin B, 3,000mg;
vitamin By, 33,000pg; Niacin, 30,000mg; Biotin,
100,000pg; vitamin C, 40,000mg; FeSOs, 73,500
mg; ZnSOs, 56,000mg; MnSos4, 15,750mg; CuS04,
86,100mg; Ca(I0s3);, 175mg; NaSOs, 105mg;
CoS0s4, 157mg; S, 17,500mg.

? Assayed value.
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Table 2. Effect of Cu-chelate on the performance of weanling pigs fed 35 days

Treatments
SEM
Control Methionine-Cu  Chitosan-Cu Yeast-Cu

Initial wt (kg) 7.37 7.36 7.36 7.42 0.10

Final wt (kg) 21.66 21.69 21.78 21.39 0.41

ADG (g) 348.02 346.89 340.11 341.61 13.28

(;Naii ADFI (g) 574.47 573.83 553.06 566.98 32.42
ADFI/ADG 1.65 1.65 1.63 1.66 0.09

ADG (g) 498.75 502.83 517.92 485.47 13.14

2;;: ADFI (g) 1003.00 965.75 1008.75 980.00 49.74
ADFI/ADG 2.01 1.92 1.98 2.02 0.09

ADG (g) 408.31 409.26 411.23 399.14 10.91

(()1;3]: ADFI (g) 745.94 730.63 738.85 732.24 37.29
ADFI/ADG 1.83 1.79 1.81 1.83 0.07

FoA= YTk A 7IEe BH A SAR
2 chitosan-Cu A 2] 7-7} %3kl yeast-Cu * 2
7F AN fojAb= glok AR AR
AN AbE 3SR ARl felgk xbe]
7F fiAek

Stahly “5-(1980)°] A3 28+2U= ] 6.75kg
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7Vekar, AFH TS 430g014 497gE S7HEFA
t},  Z2g]al, Cromwell 5(1998)0] 2783 9] o]
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(p<0.08) Atm AFHFE mRHAR e A
7HE7EF dETEE E3THp<0.01). 3HAIRF Stan-
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lated Cu®} organic (amino acids or poly-
saccharides) chelated Cui® 28+2# s =)ol A
AR A9S I3t o714 6.4~18kg T
oM FAHF, Al HAHZFH AtREE&s HE

2 AR R foAE i)l 19
ol 18~64kg TAINIA R Cu 125ppm ]
SolA FoletAl AdE AAAIZTE Cu
(copper sulfate)E 100~250ppm =] & o =X
o] A4S A=3$tHBraude 5, 1967; Cromwell
=, 1997). Cromwell 5(1998)¢] thx7-¢} -2
(Cu[OH]:CDE 100, 1503} 200ppm® 371715}
of Ags Ay SAHFNA 150ppm  H7H
(5992)¢F 200ppm A 7HH(589g) 7t ZpolE K
o|#] gFokrh E A@olA thx+-9 Cu FHEol
136ppm .= o]n] QR AK Fo} Cu
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= 9k
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Table 3. Nutrient digestibility of experimental diets

Treatments
Item(%) SEM
Control Methionine-Cu Chitosan-Cu Yeast-Cu
DM 82.55 82.87 83.26 83.96 0.65
Crude protein 78.48 78.31 79.32 80.38 0.73
Ether extract 61.31 60.30 60.65 59.07 2.77
Crude ash 52.64 50.80 58.86 59.79 4.63
NFE 89.59 90.51 89.59 90.33 0.76

Table 4. Serum Triglyceride, total cholesterol and HDL-cholesterol of pigs fed experimental

diets
Treatments
SEM
Control Methionine-Cu  Chitosan-Cu Yeast-Cu
Triglyceride (mg/dL) 40.43% 52.67° 34.99 49.91° 4.73
Total cholesterol (mg/dL) 99.43° 95.55° 90.63" 81.49 3.33
HDL-cholesterol (mg/dL) 28.44 28.87 22.27 24.39 2.68

*® Values with different superscripts in the same row are significantly different (p<0.05).
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o} yeast-Cu AZ|HTF FoJatA wtont iz
T-9k= 2%k ZFo]7F ¢AAt}. Total cholesterol
£ yeast-Cu A&7} thZ7Y methionine-CuX.
o foJskA wekom chitosan-Cu®b= ]2k
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o)ak= AT
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koI
o
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Yeast-chelateol| /] &%= WFGEE o] 83}
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°F 30%%E AAStAL Sl SEadeR o
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Fig. 1. Serum IgG of pigs fed experimental
diets.

“* Values with different superscripts in the same row
are significantly different (p<0.05).
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